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(57) Abstract: A magnetoresistanl 
device comprises a high-resistance 
layer (13) and first and second 
magnetic layers (12, 14) sandwich- 
ing the high-resistance layer (13). 
The high-resistance layer (13) is a 
barrier for allowing a tunnel current 
to flow between the first and second 
magnetic layer (12, 14) and contains 
at least on element L 0 nc selected 
from among oxygen, nitrogen, 
and carbon. At least one layer (A) 

selected from among the first and second magnetic layers (12, 1 4) contains at least on metal element M selected from among Fe, Ni, 
and Co and an element Rc P different from the metal element M. The element Rc P is easily bonded to the element L^ONC in term!? 
of energy compared to the metal element M. Thus, a novel magnetoresistant device having a low junction resistance and a high MR. 
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TMR (Tunnel Magnetic Resistance) 
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hy. Rev. Lett. , 74, 3273 (1995)). 
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u(?)IglJi3 (c) CDHS£|p]£S-e&<5ri*, S2(5^iil?H Jl C <D 
±& £ Ttm L o N c tL Kfo £ -tt -5 o 

El 4 (d ) ^^-Tck^^, itJffiiftJf 1 3 ±C^2 (DSBttJi 1 
15 4£Jfc/&T£. C tf> £ -5 tC L T , HM^SI 1 TtaBJb^a^iarL^T 1 
0 £§3igT#£o 

&*5, m 1 ©J&teJi 1 2 a tt. iSlftiaJI 1 3 M \Ztl £ (2 <h*5ci£ R c P 
^^iSm-C^-tf CtAWS UVi. COi^^g 1 (DJ&teJl 1 2 a 
TSKte, EI4 (b) (e) (DXglCiS-HT, tc^R cp &^1 

20 ©mi4^ 1 2 a lCi£tJC$ -&tl«cfc Vi„ 

&*5. ^ 1 <7>mti® 1 2 ate, S-7C*©*tWJi«&SB^T3R**fett 

x/t-v ^ u /ytsctfa-pt, 7c^R CP ^*iisistJtjg i 3 mxmm 

o 

25 (51 3 

g!3<D;£&T*te* £"T> 5 (a) (C7KT«fc3 Sttt'l 1 ±izm I 
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(DmVkM 1 2 a £Jg«-r*. ^CDXSKO^Tte, S4 (a) ©lit 

135 (b) \ZtkT£.0\Z. 7U3^L ONC <£r^-tP^XI?fflmTT 
7cfjiR CP £Sil 1 (DMfeM 1 2 a ± tc igfg £ 5 d £ K: «i: ^ T , Jijffiin 

^5 (b) 7U^R CP ^m 1 <£>fi£14/i 1 2 a I'fe&^-tf 

w n m m. iz u z> cfc o \z u t *> <t u . 

is (c) ic^-r^t ? ic, ^2 ©a^Ji i 4 &Mf&-rz>. Z 
(oiin 114 (d) ontH«T«5. cwct^^ux. mmmm 

15 (14©^) 

3S4tf);fr?£T?te, $T. El 6 (a) 1 1 ±.\z&m 

1 1 2 a t|5l^W^feTf fiKTf 

^t<D'&. M6 (b) CStJ;^!:, J&teJl 6 2 <D^®^7cmL ONC i: 
20 j£*££-fc!r3 dttCcfcoT. SB 1 <£>58&JI 1 2 a tift&tfEj! 1 3 <h£7£filc 

r*. i6 (b) (Djuux-it, m&m 6 2 (Dmm&mit. ^ 

SBttJl 6 2 tf>3c®£7C3£L ONC tSffr^-tf^lCte. |H4 (c) 01 
25 «J:Vi 0 

, 16 (b) ©IiTIt 7LiR C p^^l(DlfIl 2 al:tt$t 
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, m i <Dm&mft\z*mxm&m.m 1 3mizt£z>\z£7tmR CP *mm 
m\ztzz>&?\z-rz>z\t&ffi£[s\,*. z\<Dm&. m&m 6 2 cosb^tc 

mL ONC t5*S£ fig&S 6 2 <Z>3t®£ 5 0t:J^±8 0 0*CJ^ 

T ($?£U< te> i o ot:-5 0 ot) ©fifln;:ijn&T5;i£at#i:L 

5 

^-tf>&, @6 (c) J: 5 I:. ^ 2 (DittI l 4 ^MT5. c 

COX^tt. 0.4 (d) (DJLMtmmT'&Z. Z.(D^z>\ZL,X. MI&Mm 

10 ftJB 1 3ffla>S» 1 <DM&m 1 2 afflJZ«:-ttr*7C*L ONC *«^ 1 <om 

o 

fc43, TCifc Rcp^SS JfttaJl 1 3iTSfiST'*S^ 1 ©Ittl 1 2 

o ^wa^i, sg i om^m 1 2 a^K&nx. ;^&£a/i 1 3$jk& 

R A Um^r \zm H «=» n 5 fiM&fctm ? £ SI it T * £ . 

25 (&mmi&3) 
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mmm i ) 

io nmm 1 -era, m^WMfsa? 20x20, 50x50, 100x10 

0> 2 00X 2 0 0 (umxum) <D 4 m^Osg^^fl^ L/z. tei3, 

6 5X1 0 ' 4 P a (5X10" 6 Torr) tLfc, £fc. SlOfiJtl 
15 ^gttl Onm/m i nggtbfc. 

nj&eynrte, sistLT. ^^<ktcj;oT^®ic s io 2 i mm 

3 0 0 nm) tfM&L^nt^S i &*££J*H>*:. 

(1) -kfHS i &te_hlC;>t £IB® itt!3 2tUTF 
e^<E>&£BI (If 2 0nm) £^J&L£„ ^O^. v 5 

20 m^&LT*^;i^X^£3£tfcbfc„ 

(2) m&m 3 2_hlC, iBtlT, SiA^/i^i (/§J9 0. 5 n 
m) tADl^fe^I immi. Onm) Jgbfc. 

(3) iiB^^^$nrcsis$:, m&m&mmT. o-c-c 

*. t 
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(4) Mt&inm i 3 ±iz. m 2 nm&m ut lt, f e 50 c o so 

frZfcZm (if2 0nm) ^MfcUTz. CCT, M'RWJt (fiUDWift 
: ± 7 9 6 0 0 A/m (± 1 0 0 0Oe) ) £rr-p£:. 

(5) m2<Dm&mi ^Dmm.^nrzm^. K£*p2 5 ottm 

(EfllJDm^ : ± 7 9 6 0 0 A/m (± 1 0 0 0Oe) ) Srrrofc. 
IS (4) t&TmizmfelstzMRmmte, #J 2 3 9 OA/m (D3 0 
O e ) T^i&fCMRdSii^L. 2 3 9 0 0 A/m ( 3 0 0 O e ) TM R 
&&mzffi')>l,T^tzo dtlte, VSM (Vibration sam 
10 pie magnetometer) \z «fc* £ ©^(DMHfiliO 2 & 

Zc. ddr, 2 3 9 0A/m (3 0 0 Oe) ttFeO^l^, 2 3 9 0 
OA/m (3 0 OOe) liCoF e &&<D&mt> \Z^ct\^:t\n^ L T ^ 
± 7 9 6 0 0 A/m (± 1 0 0 0 O e) t mmm^<D M R it \t. ft 

is n^m^ftffsft-cfe^j i 3 ~ i 6 %mm-c&-itzo ^rno^f 

Ii (5) ^TBflC^^L^cMRfti^^. MRcD3£-k_h#r)8m:fcJ; 

^7t*.T^oea#^M^UT*5 0, ^n^n» i 9 9 0A/m (250 

20 e) *5«fctf 2 1 5 0 0 A/m (2 7 0 Oe) T-fr^fz. ^-Tft<D 
^^#r®*£Tt>, MRitli2 0~2 3 %SS£-t?Jb#?-Lfc„ i§ 
(5) ^T^teU Mm^^T'CDm-TfatJi^S 0 0 KQ^TM^U^Co 

25 s i <t<D#E#t. ^mn^icti. ju&iajn&ij-cs i &mmmizf£z>& ? 
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9 &> ICHFeS i ^&<Bi] K -> !7 h L T V> 5 £ £ tfftfr o fc. 

*>*|g 1 cD&ttJI 1 2 e tffiS&ftfcLfcCliitffrfro/c. 

15 t 1 0 ufc— B»j^^>^xiftBj-r^>. 

HII!ilJ2Ttl t^»r®^^2 0 X 2 0, 50X50, 100X10 
0, 2 0 0 X 2 0 0 OmX/xm) CD 4 »*ScD sfs^- £f£&i b fc. friS, 

■J >^lCJ;oX^fi5tb^o X/* y5>mm<Df$.mm\Z£>l?Z>M'£miZ6. 
20 6 5 X 1 0 " 4 Pa ( 5 X 1 0 " fi T o r r ) tLfc. S-IKDfigM 
1 0 n m/m i n fiig<h 
^SB««J2T«. SlStbT. ^^ftfCcfcoT^MtC S i0 2 i (If 
3 0 0 nm) tfMf&ZtirzS 1 

(1) ±ies i .£«±K:.*^;UT;*£ SfilL, ^ l (Dffi.&m 1 2 a 
25 tit, F e (8 5 11%) -S i (1 0®S%) -A 1 (S»S%) 
*645FeS iAll (Il?2 0 nm) ^lULfc. fit, X/W 
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(2) F e S i A I Jf JtfC, MCL VXA 1 M (JS JIU . 0 nm) £ 

(3) Aiiw^nMs, MiiiiT. s«g6ot 

5 T2 4Npraftit5C tKioTA lJI£®HtU »«ttS£JgJ« Ufc 

(4) iil&JftJI-tU:, 312 14tLT, Fe 50 Co S0 ^5> 
(iH2 0nm) <&^^Ufc. 

fc*-, -Sfejfifll Jt^^J«hbT, M3 2n5FeS iAl 

10 JS<Z>ftfc>9 KF efrbtezm mm 2 0 nm) ^fcfiBJtU&fctm^ 

WmmR .: ±7 9 6 0 0 A/m (± 1 0 0 OOe) ) SrfT^f-. 

3 2 tLTFeS i A 1 fccfctf F e ^ffl^ 

15 ttfoVtz&mJ]mm-e&Z> C <ha**>*>ofc. Itti32iLTFe$ffl 
^fe^^Ttt, ^-rtKD^BfrSfSTfc. ± 7 9 6 0 0 A/m (±10 

oooe) -c<dmr izmmm-v<DMR t(o&.^7 xmrnx'^-otz. — # 

, H4l32<!:LTFe S i A l^^ffl^fcifzrli. MR<3>Jtl4 2 
0 JSlS^tiiiWiifcTnLfc. FeSiAl^ffl^tffTtt 

^CD^m, GB&JI 3 2 tZF e Hfc^-Cli, itiMtrC^T-^ ^> T;U S 
-^7AgMt$l£:3S 1 a>Oitt.ia (ilCFe) tWM^b. Sf**<SS 1 
25 fflM4Jg48K::/D- KtCJtrt^X^fc. — ait® 3 2CFeS i A 1 

24 
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5 XPSTitTO^iS^fct:^. F e V^itttWCtt, 

■F'eafe{k<ft-^«j9E$n/t. cntCWUt, F e S i A 1 ^ffl^fciiia 

Z\tl*><Dm%:fr£>. m&mT&Z F e S i A 1 Lmt&tiim-efrZTfr 
^-^AUft^t^lTtt, »tt»rt^ OK* S i*3<fctf 
10 A 1 KcfcoTflPftlSn, • Xtr>E^©JS.Hfc}feS<i:JBt>n*^JR 
TC^McD^-fk^lff^J^nS C CtDcfc^lc, FeSiAl 

5 ^TC^Rcp^^-WT^lKtt® £ % FeSiAl VftM 

Tioxa*t##can-Ti»fc. 

&*5* £|J60>J 2 Ttelg 1 OBBHiH t LTF e S i A 1 £Jfl^fc. I,** 
20 L, ^®7C*Mi:7uSR CP ^^-tfm 1 OJSttlTftntf, fdi CD 7C * £ 

25 fc-«i:o^TffiiBt5. 

25 
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(*1) 



No 


S«CDS i 0 2 
[nm] 


©Hi? [ran] 


a i m<r> 
MM [nm] 




?BS5tEE[Pa] 


PHUT faun) 


mmam 


XI 


300 


25 


0.8 


L 34580 


20 


ma 


X2 


300 


25 


0.8 


34580 


60 


ma 


X3 


300 


20 


1.0 


34580 


60 


MR 


X4 


500 


20 


0.6 


34580 


60 


ma 


X5 


500 


20 


1.0 


34580 


60 


90"C 


X6 


500 


20 


0.8 


34580 


60 


90"C 



(«2) 



No 




mmmm<D 

HJ3 [nm] 




m&L [atom%] 


Mm [nm] 


XI 


Co 50 Fe 50 


11 


20a 


Au:20nm 


A!:200nm 


Au:50nm 


X2 


Co 50 F e so 


11 


200 


Au:20nm 


Ai:200nm 


Au:50nm 


X3 


Co S0 Fe 30 


4 


200 


PtrlOnm 


Cu:200nm 


Ta:50nm 


X4 


C o 9 o F e i o 


10 


300 


Pt: 5nm 


Cu:400nm 


Ta:50nm 


X5 


Co 30 F e 70 


10 


300 


Pt: 5nm 


Cu:400nm 


Pt:50nm 


X6 


Co 30 F e 70 


10 


300 


Pt: 5nm 


Cu:400nm 1 Ta:50nm 



5 ^c*5. i <Dm&m\zte. f e (85 nm.%) -s \ ( i o 

-A l (5gl%) A>5^FeS i A 1 %±^m^tz, ^r>~f 

m 2 (Dm&miimm&mm l<d^\z. i r 20 Mn 80 cm 

^%) frt>t&Z>\f.>m (li2 5nm) ZBtiLlsfz. 

MMM 3 TS^L^fi&^gfri^T 7 OlC^^T, (IE SB WHS*!! * El 
10 7 (a) (C^To 0 7 (a) £#ILT, 7 0 7 

i <h. s«i 7 i ±£MBjfcj&j£sn&sg i (Dmmm i 2 , sjjsia^ 7 3 . 

SB2<B«fliS7 4*5J:Z>*±g[5mfiB 7 5 <h, fclfcftH 7 3 *3 cfc tffg 2 OB* 
ttil 7 4 ©WffifcBBKSftfcJBMIfettJB 7 6 t&ffiz.Z>. W, 1 c7)8H$Jg 
7 2 t»2 OK4tiB 7 4 tO-iSiBSr^r^ffiBIS. HI 7 (b) KiR-fr. 
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3a>g&2r&'?ttL Wm<DBf$.\Z-?>f* ha>XAy^>J >^*££/8V> 
IKf^ilrox^7 ^£B©*2flm* S4xio- 4 Pa Ox 
10" 6 To„r r) KTtLfc. fifcfita&tt, 0. 1-0. 2 n 

5 m/ sec &g.t Lfc. 

SIS 7 l _t\z. W, 72tAU^?5:5Al Jl<h£JB 

^^^Lfeo /«C*5, SIS 7 lKli. ^®K1S i0 2 «^nf;S il 

iUigia/f 7 3 *Jgri5Ufc. i8 (a) iZ^T^^iZ, isft 

10 tfiM 7 3 ±.\Z& 2 <Dm&m 7 4 £JUj5£Lfc. 

v>%. m&&Z<D^< : Bfcft& u >n5:ti;<toT, 18 (b) 

^-rj;? tc, ^t&tKm 7 3 $i^.t^ i <DM&m 7 2 om^^vm^L 

7w o 

15 ^l:, 0 8 (c) \ZmT<kZ>\Z. 'J7ht7ftia^TS 10 2 ^5 

&\z. ms (d) (ci 7K"f ct o \z. smizfeCTm^u^m*:? u— — 

>^LAc©1^ -kg&IgS 7 5 Jbtt*S 7 -5 te, HI 8 

(b) WX^<hH18 (c) <Z)ia<b<Dr^lCJfc/&LT*>cfc^. 

20 gis-cti, ^ i (vm&m 7 2 ^Tgemst v-zmmt &mn.m.Vim=F 
\zz>^xm.wisrc 0 u^l, m i <Dmft.mv>Tiz2 *>\ztuq®.*:mi8. 
isT&m&vmm&'&ztitz. z\(Dm&. @s (b) ©xmcfc^x, 

RftHT^S^>7 , ;i/X2©MRill^i9i:^t. 

27 
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m 1 1 k^-t. ^Maw^(c^^^-9->y;i'X 2 ©^Ttco^x 

tCgi^a$rfT-5^'&«. 7 9 6 0 0 A/m ( 1 0 0 0 O e ) ^±<7>EB^ 

tCSftffiS^rff ^m^-<DJ^^=£:#^., 3 9 8 0 0 0 A/m (5 
10 0 0 0 O e) &±<Dm&$:frttTn&<PT"n? fc$3 % 
El 1 0-S 1 3 iZ^Lfc^^te. m^^f®W^3 /imX3/imOt)(0 

m i o ~n i 3 oy7 7m sg2 om&Jifr^ig 1 <D 

t<Dm&. MRmrf^M-fz^-f yxmit 5 0 omv$ixi>ti^s 
ntnttAnHnfc. ^ 1 is^zfiBc 2 ^<D-^>y;ux 1 ~x 6 ov^-rn 
20 (3i3^xt>, i^^(D^^?5n#bn/:. ■y->7 p ;i/Xi~x6t:oirvT. ^ 
1 om&mfr t>m2 (DM^m^n^ 7 x^mtnLfz^-^iza^x. mr 



25 
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(313) 



No 


tr-^MRfiS (%) 


CmV] 


XI 


11.8 


510 


X2 


16.2 


550 


X3 


7.8 


510 


X4 


V 10. 9 


650 


X5 


13.5 


570 


X6 


6.0 


500 



&*5. ^ 1 <DH&f£.M tLT, Fe, C o *5cfctfN i frbMtetlZ'Pfc 
< l-D(D7tm%:M*m.J#.tlsT. u(Df>l:AK Si, Ge, Ga 
5 , Cr, V, Nb, Ta, TL Zr, Hf, M g & C a A* Giltf 

n5 4>&< tfe i ^<D5c^^ o . 5 nm% u±miMis tzMfem & m^x 

, Si, Ge, Ga! Cr, V, Nb. Ta, TL Zr, Hf, Mg 

10 mmom&tfmztiti. 

nffiM4 3t^B/rffifgrt*2 0X20, 50X50, 100X10 

15 0, 200X200 (MmXwm) CO 4 mm<D St^£ f£!3 L £: . 

*5tt2>Xrtv*mWV>m-£8Z\Z, 6. 6 5xiO" 4 Pa (5X10" 6 
T o r r) tLfc. &J1 a>j£&&£fct 1 0 nm/m i nggchL 

20 ^mM4Tit. mfotLx. mmit\z^^x^m\zs i o 2 hm mm 

3 0 0 nm) ;^>&£tt*:S i S«$rffl^fc. 
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(1) S iS1£±£. &&jI6 2tLTFe 

(8 5®ft%) -Si (1 011%) -A 1 (Smm%) A^ft^Fe 
S iA l /I£7f£j&L£: 0 j£flgl*#<E>g&m^te4 5 OttLfc. F e S i 
AHOl)l(i2 0nmtLit. 
5 (2) X/W^ggftt::. 13. 3 P a (10 OmTo r r ) CD*M 

m^#AUfc. fLT. il>6^^^ffl^.T-CS«mS4 5 Ot(DJS 0 . 
5 RUg1££5fcSL;'c. znciot, FeS i A 1 lOSffi^gJlbt 

10 ( 3 ) 31 2 OittitH, Ni 80 Fe 20 A^&5Ni Fel (JB 

@20nm) Z^UumtiZ Lfc, ^(Di^lzUT, £>Kmiftia??t 
*§€>n&*^l::-2V*T\ MR»lj£ (EPMIF- : ±7 9 6 
0 0 A/m (+ 1 0 0 0Oe) ) SrfTofc. 
It (3) i^TI»#{3}|!l^L^:MRffi^«, FeSiAl OtX^'J ~> 
15 X N i FeOt^fU ^X{M£Kttf£L2c&l&;^31T*&* CI 
tAWofc. ±IB^TTti. MRJfc#2 7 ~ 3 0 % t^^STfCi^ 

lif2^t^(E>MR&;&|<Z)-#|&> IHl4lC^-r. MRft,^(D3t^±^f5 

20 . /i^T^D^ViTnfcy 7 h-eso. s^o^itmoMRitti^^p,, 

FeSiAltNiFe t <Dm<ttf$Z£:\ZK¥ft \ZU^ TUftU tSb 

tlScDK t>ldfc>£>T#3nciSiV>MR £ #131 C L . 

, FeSiAl *5«£L*N i F efi. 1 1> K X tf >#M*£# F e^FeC 

30 
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eS i AlItN i.Feli©^®!:. s i <hA 1 £i)*mzfcmm\zt!L 

comx&mzgntisxurz. s i za i ©lafiicit©^^ 
titst, Mt&tamT?&2>ms&tiim\zte. f e s i a 1 mfofrZA i 

Z.t\t>(Om%:fr 6 . F e S i A 1 <7)<fc"5lC. 7C5ft R c P £ # m&m 

10 &i3, ^160*1 4 "Cfi, ^ 1 OffiitltLTF e S i A 1 ^l^fejj^ 
Fe, C ofecfc^N i frz>m\-£ti2>'ptj;< th \ ^ (D ^.mytMU ii . S- 
i> Ge, A 1 , G a , Cr» V, Nb, T a , Ti, Z r , Hf, M 

g*5£tf c a^6M«n^>^nc< t i -zxDTtmRcp^^mpi^m^ 

15 £7c, ^SS^J4T^, S&SrJJD&L&T^iD F e S i A 1 H£J£j&L£: 
. L^L> F e S i A 1 i^lig-e^lilcLtO^, 5 0*Ca±8 0 0t: 
JWT©ia^t'S1S<&j!jn®iLfc^«iT*. F e S i A 1 g£gffl:. ^-ffc££: 

20 ItS^tiCioTff^^^ -Ot£<Z>;tfXEE*jte. 13. 
3mPa (0. lmTorr) ~ 1 . llxio 5 Pa (1 X $> 

25 fkmmsxte, nMmm2xmALfzmmjjmz&?x*ftw<Dmm. 
&inmT&m&Lfc-M\z-D^xmwrz>. nmmsxte. mm 

31 



WO 00/741S4 



PCT/JP00/03452 



1 0 O /imt Ufc. 

(1) S i SlS-tC^^-TT^SrffigU ^lOifl 1 2 atl 
5 X, Fe (8 5gi%) -S i (1011%) -Al (5Si%) fr*> 

F e S i A 1 H<DJiJ£kJ:2 OnmtLfc, 

(2) 13. 3 Pa (lOOmTorr) Ofcfigfc 
^^iAlfc. fit, Hi^il^TT$lil$ 4 3 0 t © ^ * 1 ^ 

10 fflMfa&WLmistZ. znilctoT, FeS i A ll^SI^i^L. m 

(3) SH2 OSSttJ!.*: LT, Co 5) Fe 50 ^6)i5CoFeI (I 
JUllnm) SMTJBifcLfc. CCD «fc 5 iz VT'&*>ftrzMm.i£&im=F 

15 t3^>ViXv MRIt (EPJjBSm : ± 7 9 6 0 0 A/m (± 1 0 0 0 O e 
) ) fcffofc. 

XS (3) *^TI^*CiBI^LfcMRtt«tt. FeS i A I ©kXrU y 

<h^t>^ofe 0 Ig (3) & 7 IS l 00?^5^d>(7)^ 
20 £-f££rL7^ ti^tfciSFe S i A 1 Ov- M:*fLT+^lC^<^H 
^J613. MR|ft»l:tt^*^^nT^fc, CO^?$2 5 CC-C 

ifiiiot->?xf^yn7 z<;u$:Ei i 5 c^-r. mi 
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(S&^fSjT&rK t/y7<D&m) iCfoJ^oT, F e S i A 1 

*fLT, #£A 1 V>&m.ftfii<D ^mfctimz y h FeS 

i A 1 IrtTlii'>LT^5J; -5 \zmm-V£2> B uWt. A 1 ^, £K 
5 F e S i A I mfafrZULWL^TZT^&fzftT'&ZL&frtlZ. 

Z\tl*><Dl&jkfct>* FeS iAIOip 1-76^ R c p * ^ ft -5 

10 (££816) 

EI 1 7 Id&t^T. F e C o4M*»S F e S i A 1 fc!B:i m )3SE £ Z>St U £: ii 
15 SrjEA-f 77it UTV^. ffilC. FeS i A UW>eF e C offljllf 

^Jfi^J 5 wmMJSta^^T^. SHSS#il 3 0 . F e S i A 1 mm 

(^ltoattll 2 a fit) a^fgSit£fiStL S TX§£:£tt 
20 *t»5ttfc. 

(^JS^iJ 7 ) 

25 1 8 CSt. ^ 7 7 glte-ft L tM R LT 
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o 

ua±*% ^ co w jg& tc-p v » t^ij £ mvf x m m u & 35*, « ± 
m\zmm-?2> c t^-r^s. 

10 

, ^r^tmm.^>yix • 7^7. • (mram) ftinc/rc^ 

20 K L l,Tm^Z> Z. tlC<to T. 15. 5Gbi t/crn 2 (10 

0Gbit / in 2 ) <0»53E»«.&«:^g§;e#*. #S6iP!©fifcac 
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